Antimicrobial and DNA-binding activities of the peptide fragments of human lactoferrin and histatin 5 against Streptococcus mutans.
To investigate the killing effect of two salivary antimicrobial peptides, hLF1-11 and P-113, and identify the antibacterial mechanism of the peptides. The antimicrobial activities of hLF1-11 and P-113 against oral Streptococci strains were determined using the broth microdilution method. The effects of hLF1-11 and P-113 on the bacterial plasma membrane were visualized by scanning electron microscopy. Cell membrane permeability was monitored using the intracellular dye calcein. The subcellular localization of hLF1-11 and P-113 in bacteria was measured by fluorescence light microscopy. An electrophoretic mobility shift assay (EMSA) was performed to evaluate the DNA binding capabilities of hLF1-11, P-113 and MUC7 12-mer. Both hLF1-11 and P-113 exerted potent bactericidal activities against all selected oral Streptococci. Streptococcus mutans UA 159 was the most susceptible of the oral bacterial species tested to the antimicrobial effects of the three peptides. The cell membranes of bacteria treated with hLF1-11 or P-113 were still intact after 30 min. hLF1-11 and P-113 could penetrate the bacterial cell membranes and accumulate in the cytoplasm in S. mutans. Both hLF1-11 and P-113 showed DNA binding affinity. Together, our results demonstrate that hLF1-11 and P-113 display antibacterial activity against dental cavity-inducing S. mutans through an intracellular mechanism that could involve DNA binding. Thus, these peptides might be attractive and valuable candidates for development into effective antimicrobial therapies to combat dental caries.